Nonsteroidal anti-inflammatory drugs (NSAIDs) are the most commonly prescribed drugs worldwide and are mainly indicated in osteoarthritis, rheumatoid arthritis, and musculoskeletal pain.[@B1] In the United States, at least 70% of people aged 65 years or older take NSAIDs at a minimum of once a week and as the elderly population increases, the use of the medication increases rapidly.[@B2] Several studies have shown that a single agent of NSAID has no definite superior effects over the other types; moreover, it is important to select an appropriate NSAID to minimize the adverse effects and to improve the quality of life (QOL).[@B3] Therefore, most domestic and global NSAID prescription guidelines are focused on minimizing drug-related adverse effects.[@B4][@B5]

The most common side effects of NSAIDs are gastrointestinal (GI) complications (dyspepsia, bleeding, ulcers, and perforation) and cardiovascular (CV) complications (thrombotic events, myocardial infarction, and stroke). Gastroprotective agents such as H2 blockers or proton pump inhibitors (PPIs) are recommended to reduce GI complications; however, patient adherence might be poor. Selective cyclooxygenase (COX)-2 inhibitors have demonstrated reduced GI complications, but not with long-term use, and concerns regarding CV complications have been raised. Among traditional NSAIDs, naproxen (1,000 mg/day) has not been associated with an increased risk for CV events.[@B6] Therefore, a combination of naproxen and PPIs are recommended in order to minimize GI and CV complications.[@B7]

The choice of NSAID should be tailored individually. Several factors should be considered when prescribing NSAIDs such as age, sex, duration of disease, comorbidities, medication history, and history of GI or CV disease. The final goal is to improve the overall QOL and satisfaction. Health-related QOL outcome are important for evaluating the impact of medical treatment on chronic arthritis. It is well recognized that marked improvements in health-related QOL occur when patients with arthritis take NSAIDs.[@B8][@B9] GI events are a major problem with NSAIDs and closely related, both directly and indirectly, to negative effects on QOL. Dyspepsia and upper abdominal pain are strongly related to a poor QOL than other symptoms.[@B10]

In this study, the QOL and satisfaction were assessed after a change from the existing NSAID therapy to a naproxen/esomeprazole fixed-dose combination drug (combination drug). The demographic data and medical information of the patients were stratified and the correlations between these individual factors and QOL and satisfaction were analyzed. The purpose of this study was to analyze the various factors that can affect QOL and satisfaction to provide information that can be helpful for prescribing NSAIDs for the treatment of arthritis.

METHODS
=======

This prospective, multicenter, noninterventional, observational study was conducted between May 2014 and July 2016. A total of 30 hospitals were included and each hospital received its own independent Institutional Review Board approval. Written consent from the patients was obtained in accordance with the provision of Korean Good Clinical Practice. All patients were \> 19 years of age and diagnosed as having osteoarthritis, rheumatoid arthritis, or ankylosing spondylitis. The exclusion criteria were hypersensitivity to naproxen and esomeprazole, history of allergic reactions to aspirin or other NSAIDs, active peptic ulcers, and cerebral hemorrhage. The prescription of the medication was made entirely at the discretion of each investigator.

The observation period was more than 3 months and the data were collected via questionnaires at the first and final visits after obtaining written informed consent from the patients. Data on age, sex, body mass index (BMI), alcohol consumption, and smoking status were collected as demographic information; data on the duration of arthritis and other comorbidities were collected as medical information. The QOL was assessed by using an EuroQoL 5-Dimension questionnaire (EQ-5D questionnaire).[@B11] Minimal clinically important difference of EQ-5D in this study was 0.08, which is approximately half a standard deviation.[@B12] Medication adherence was assessed by the Morisky Medication Adherence Scale (MMAS) with scores \< 6 indicating poor adherence, 6 to \< 8 indicating medium adherence, and 8 indicating high performance.[@B13] The drug history prior to enrollment and the reasons for the change were investigated. Satisfactory, unsatisfactory, or no difference were the options to be selected during the evaluation of satisfaction at the end of the observation period. In addition, adverse events that occurred throughout the study period were recorded.

Demographic information, medical information, QOL (EQ-5D), and satisfaction were analyzed by multiple regression and multinomial logistic regression. The statistical program used was SAS ver. 9.4 (SAS institute, Cary, NC, USA).

RESULTS
=======

A total of 3,650 patients consented to participate in the study. Of these, 2,483 (68%) completed the study, and the main reasons for not completing the study were loss of follow-up (n = 998, 27.1%) and adverse effects after changing the drug (n = 103, 2.8%). The mean age was 64.1 ± 12.2 years and the largest age group comprised patients over 70 years. There were 1,306 female (52.6%) and 1,177 male (47.4%) patients. The mean BMI was 24.3 ± 3.32 kg/m^2^ ([Table 1](#T1){ref-type="table"}).

Osteoarthritis was the commonest diagnosis (n = 2,308, 93.0%), followed by rheumatoid arthritis (n = 99, 3.9%) and ankylosing spondylitis (n = 76, 3.1%). The mean disease duration was 42.1 ± 60.7 months. There were 1,320 patients (53.2%) with comorbidities.

NSAIDs were being taken by 2,092 patients (98.4%) at enrollment and coxibs were the most commonly used drugs. A total of 1,209 patients (56.9%) were taking gastroprotective agents and H2 blockers were most commonly used. The commonest reason for changing the drug at enrollment was ineffectiveness of the prior drug in 1,729 patients (81.3%), followed by GI disorders in 233 (11.0%), and risks for CV disease in 19 (0.9%).

QOL (EQ-5D) significantly improved after switch to the combination drug and the highest improvement was observed when the medication was changed because of cost burden ([Table 2](#T2){ref-type="table"}). Stratified demographic and medical information were analyzed to investigate the correlation with QOL. The QOL was significantly improved in female patients, those with a shorter disease duration, and those who had no comorbidities ([Table 3](#T3){ref-type="table"}).

Overall, the mean MMAS score was 6.38 ± 1.77 points, indicating medium adherence. The adherence was significantly higher in patients aged 70 years or older, non-drinkers, current smokers, and those with a shorter disease duration, osteoarthritis, comorbidities, and low BMI ([Table 4](#T4){ref-type="table"}).

A total of 1,338 patients (62.91%) selected satisfactory and 517 (24.31%) selected no difference on the survey at the last visit. The satisfaction was significantly higher in female patients, those who were aged between 50 and 59 years, were not a current smoker, or had a shorter disease duration, osteoarthritis patients, and those with no comorbidities ([Table 5](#T5){ref-type="table"}).

A total of 148 patients (5.9%) experienced adverse events after changing drugs, and 199 adverse events were reported. Dyspepsia was the most common adverse event, occurring in 26 patients (1.05%), followed by arthralgia in 19 patients (0.77%). Eighteen patients (0.73%) complained of GI disorders, and dizziness was reported by 17 patients (0.68%). Permanent withdrawal of the drug was the common treatment for adverse events (103 patients, 51.7%).

DISCUSSION
==========

GI complications are the main cause of reduced QOL and discontinuation of the drug. H2 blockers or PPIs are recommended in combination with NSAIDs in many prescription guidelines. PPIs are more effective than H2 blockers in preventing ulcer lesions and relieving symptoms of heartburn and dyspepsia.[@B14] However, according to a study in Korea, only 41% of patients took a gastroprotective agent even in the group at a high risk for gastropathy.[@B15] In a retrospective, cohort, observational study of 69,000 patients, only 7.9% took gastroprotective agents.[@B16] In a cross-sectional survey of more than 300,000 Americans, only 27.2% in the group at a high risk for gastropathy took gastroprotective agents. The main reasons for the low administration rate of gastroprotective agent were no GI symptoms, additional cost, and too many drugs to take simultaneously.[@B17]

Selective COX-2 inhibitors were developed to reduce GI toxicity. However, Cox-2 inhibitors are not GI risk-free and have increased ulcer risk with long-term use; therefore, concurrent administration of gastroprotective agents are recommended for patients with a high risk of GI troubles.[@B18] Moreover, concerns regarding the risks of CV complications have been raised by inhibition of COX-2--derived antithrombotic and antiplatelet activity. Rofecoxib was found to have a significantly increased risk for thrombotic events including myocardial infarction and has been banned in the market.[@B19] With respect to diclofenac and ibuprofen, the CV complication risk was reported to be similar to that of selective COX-2 inhibitors when used in high dosage over a long term; however, naproxen did not have similar risks at a high dose.[@B6] The International Working Party and the American College of Gastroenterology also recommend naproxen as the primary therapy for patients at high risk for GI and CV side effects.[@B4][@B20] Moreover, two well-designed, 12-week studies showed that the combination drug was not inferior to celecoxib in treating the signs and symptoms of arthritis and had a significantly low incidence of gastric ulcers.[@B7][@B21]

From the results of this study, coxibs were the most commonly prescribed drug class before the switch to the combination drug. The increased risk of CV complications by coxibs can be greater than 20% and the mortality and sequelae of CV complications should be considered when prescribing them to high-risk patients.[@B22] The rate of taking gastroprotective agents was 57%, which is higher than that observed in a previous domestic study; however, the actual adherence may be lower. H2 blockers were the most prescribed agent, but PPIs have been proven to be more effective. Changing to combination drug can improve the patient adherence to potent PPIs. However, long-term use of PPI may induce a wide range of adverse effects, such as increased risk of infection, reduced intestinal absorption of vitamins and minerals, kidney damage, dementia and osteoporosis. So, more concerns for complications regarding long-term prescription should be given to elderly patients with significant comorbidities.[@B23]

The highest improvement of QOL was observed when changing to the combination drug was due to the burden of cost. This means that not only clinical concerns, such as safety and efficacy, but also realistic factors related to real life should be considered. A comparative study of cost-effectiveness between selective COX-2 inhibitors and traditional NSAIDs with PPIs indicated that they are almost equivalent and thus drug selection should be focused on minimizing adverse effects.[@B24] The patients who did not receive a gastroprotective agent previously had a higher QOL improvement. This is consistent with the result in previous studies suggesting that GI trouble is one of the greatest risk factors for QOL decrease.[@B25]

One of the most important factors for successful treatment of arthritic conditions is to increase adherence. Medium adherence can be observed when a combination drug is used, and special attention should be paid in patients with poor adherence. In addition, particular care should be taken with patients who are younger than 70 years and have a history of alcohol consumption, a long disease duration, and comorbidities.

With respect to satisfaction, satisfactory was the most common response but overall satisfaction was decreased in elderly patients, those with a long disease duration, and with comorbidities. This suggests that it is difficult to obtain high satisfaction in the long-term treatment of chronic arthritis in elderly patients and additional considerations are needed to improve overall satisfaction. The incidence and severity of adverse events after the drug change were not significantly different from those after general NSAID administration. There were no serious adverse events that clearly demonstrated a causal relationship with drug change. The main limitation of this study is that the observation period was not long enough to accurately assess QOL, satisfaction, and compliance after drug change.

The most important aspects of drug treatment in patients with chronic arthritis are to minimize adverse drug reactions and to improve overall QOL. The choice of NSAID should be tailored to the GI and CV risk in each patient. In this study, the combination drug improved overall QOL and satisfaction, and sex, age, drinking, smoking, disease duration, comorbidities, and BMI might be associated with satisfaction and adherence. We believe that the results of this study can be useful for the prescription of NSAIDs in the treatment of patients with arthritis and can help to predict prognosis after a drug change.
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###### Demographic Data

![](cios-12-86-i001)

  Variable           No. of cases (%)
  ------------------ ------------------
  Age (yr)           
   19--29            31 (1.3)
   30--39            73 (2.9)
   40--49            191 (7.7)
   50--59            487 (19.6)
   60--69            813 (32.7)
   ≥ 70              888 (35.8)
  Sex                
   Male              1,177 (47.4)
   Female            1,306 (52.6)
  Smoking            
   Current smoker    351 (14.1)
   Ex-smoker         274 (11.0)
   Non-smoker        1,744 (70.3)
   Unknown           114 (4.6)
  Alcohol drinking   
   Current drinker   665 (26.8)
   Ex-drinker        233 (9.4)
   Non-drinker       1,476 (59.4)
   Unknown           109 (4.4)

###### Quality of Life after Changing to the Combination Drug

![](cios-12-86-i002)

  Variable          Number   Enrollment    Last visit    Change        *p*-value
  ----------------- -------- ------------- ------------- ------------- -----------
  Ineffectiveness   1,729    0.71 ± 0.16   0.79 ± 0.14   0.07 ± 0.15   \< 0.001
  GI disorder       233      0.72 ± 0.21   0.81 ± 0.13   0.09 ± 0.21   \< 0.001
  CV risk group     19       0.66 ± 0.25   0.81 ± 0.24   0.14 ± 0.17   \< 0.001
  Cost burden       20       0.60 ± 0.26   0.79 ± 0.21   0.19 ± 0.14   \< 0.001
  Low compliance    77       0.81 ± 0.11   0.86 ± 0.11   0.05 ± 0.09   \< 0.001
  Other             49       0.74 ± 0.17   0.81 ± 0.14   0.08 ± 0.16   \< 0.001
  Total             2,127    0.72 ± 0.17   0.79 ± 0.14   0.08 ± 0.16   \< 0.001

Values are presented as mean ± standard deviation.

GI: gastrointestinal, CV: cardiovascular.

###### Quality of Life Changing by the Stratified Demographic and Medical Information

![](cios-12-86-i003)

  Variable              Enrollment    Last visit    Change        *p*-value
  --------------------- ------------- ------------- ------------- -----------
  Sex                                                             
   Male                 0.73 ± 0.15   0.80 ± 0.14   0.07 ± 0.14   
   Female               0.70 ± 0.18   0.79 ± 0.14   0.09 ± 0.17   0.016
  Age (yr)                                                        
   19--29               0.79 ± 0.10   0.84 ± 0.09   0.05 ± 0.11   
   30--39               0.76 ± 0.17   0.84 ± 0.15   0.08 ± 0.14   
   40--49               0.76 ± 0.15   0.84 ± 0.11   0.07 ± 0.12   
   50--59               0.74 ± 0.14   0.83 ± 0.11   0.09 ± 0.14   
   60--69               0.72 ± 0.16   0.79 ± 0.14   0.07 ± 0.16   
   ≥ 70                 0.69 ± 0.18   0.76 ± 0.15   0.08 ± 0.17   
  Duration of disease                                             
   ≥ Mean               0.70 ± 0.16   0.76 ± 0.16   0.05 ± 0.15   
   \< Mean              0.72 ± 0.17   0.81 ± 0.12   0.09 ± 0.16   \< 0.001
  Arthritis type                                                  
   OA                   0.71 ± 0.16   0.79 ± 0.14   0.08 ± 0.15   
   RA                   0.72 ± 0.22   0.82 ± 0.19   0.10 ± 0.23   
   AS                   0.78 ± 0.21   0.84 ± 0.16   0.06 ± 0.18   
  Comorbidity                                                     
   Yes                  0.71 ± 0.16   0.76 ± 0.15   0.06 ± 0.15   
   No                   0.73 ± 0.17   0.83 ± 0.11   0.10 ± 0.16   \< 0.001
  Body mass index                                                 
   ≥ Median             0.72 ± 0.16   0.79 ± 0.14   0.07 ± 0.14   
   \< Median            0.71 ± 0.18   0.80 ± 0.14   0.09 ± 0.17   

Values are presented as mean ± standard deviation.

OA: osteoarthritis, RA: rheumatoid arthritis, AS: ankylosing spondylitis.

###### Analysis the Adherence by the Stratified Demographic and Medical Information

![](cios-12-86-i004)

  Variable                   MMAS          *p*-value
  -------------------------- ------------- -----------
  Compliance                 6.38 ± 1.77   
  Factor                                   
   Sex                                     
    Male                     6.46 ± 1.70   
    Female                   6.30 ± 1.83   
   Age (yr)                                
    19--29                   5.12 ± 1.67   
    30--39                   5.90 ± 1.72   
    40--49                   6.04 ± 1.83   
    50--59                   6.27 ± 1.77   
    60--69                   6.38 ± 1.74   
    ≥ 70                     6.58 ± 1.76   \< 0.001
   Drinking                                
    Current drinker          6.29 ± 1.74   
    Ex-drinker               6.27 ± 1.83   
    Non-drinker              6.44 ± 1.78   \< 0.001
   Smoking                                 
    Current smoker           6.43 ± 1.65   0.006
    Ex-smoker                6.33 ± 1.73   
    Non-smoker               6.38 ± 1.80   
   Duration of disease                     
    ≥ Mean                   6.26 ± 1.79   
    \< Mean                  6.40 ± 1.78   \< 0.001
   Arthritis type                          
    Osteoarthritis           6.40 ± 1.78   \< 0.001
    Rheumatoid arthritis     6.05 ± 1.61   
    Ankylosing spondylitis   6.17 ± 1.55   
   Comorbidity                             
    Yes                      6.39 ± 1.80   \< 0.001
    No                       6.37 ± 1.74   
   Body mass index                         
    ≥ Median                 6.24 ± 1.82   
    \< Median                6.34 ± 1.75   0.019

Values are presented as mean ± standard deviation.

MMAS: Morisky Medication Adherence Scale.

###### Analysis the Satisfaction by the Stratified Demographic and Medical Information

![](cios-12-86-i005)

  Variable                   Satisfactory    Unsatisfied   No difference   *p*-value
  -------------------------- --------------- ------------- --------------- -----------
  Satisfaction               1,338 (62.91)   270 (12.69)   517 (24.31)     
  Factor                                                                   
   Sex                                                                     
    Male                     626 (60.72)     118 (11.45)   287 (27.84)     
    Female                   712 (65.08)     152 (13.89)   230 (21.02)     \< 0.001
   Age (yr)                                                                
    19--29                   19 (63.33)      1 (3.33)      10 (33.33)      
    30--39                   42 (67.74)      7 (11.29)     13 (20.97)      
    40--49                   98 (64.47)      19 (12.5)     35 (23.03)      
    50--59                   286 (71.50)     41 (10.25)    73 (18.25)      0.014
    60--69                   429 (61.11)     99 (14.10)    174 (24.79)     
    ≥ 70                     464 (59.56)     103 (13.22)   212 (27.21)     
   Drinking                                                                
    Current drinker          366 (63.10)     67 (11.55)    147 (25.34)     
    Ex-drinker               140 (71.07)     24 (12.18)    33 (16.75)      
    Non-drinker              793 (61.38)     175 (13.54)   324 (25.08)     
   Smoking                                                                 
    Current smoker           198 (65.13)     30 (9.87)     76 (25.00)      
    Ex-smoker                168 (70.00)     27 (11.25)    45 (18.75)      0.047
    Non-smoker               931 (61.25)     207 (13.62)   382 (25.13)     
   Duration of disease                                                     
    ≥ Mean                   356 (54.94)     121 (18.67)   171 (26.39)     
    \< Mean                  898 (66.32)     134 (9.90)    322 (23.78)     \< 0.001
   Arthritis type                                                          
    Osteoarthritis           1,268 (63.75)   256 (12.87)   465 (23.38)     0.003
    Rheumatoid arthritis     40 (52.63)      9 (11.84)     27 (35.53)      
    Ankylosing spondylitis   30 (50.00)      5 (8.33)      25 (41.67)      
   Comorbidity                                                             
    Yes                      639 (55.04)     163 (14.04)   359 (30.92)     
    No                       699 (72.51)     107 (11.10)   158 (16.39)     \< 0.001
   Body mass index                                                         
    ≥ Median                 582 (64.03)     126 (13.86)   201 (22.11)     
    \< Median                595 (66.04)     129 (14.32)   177 (19.64)     

Values are presented as number (%).
